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by 
\\ .-\LlTI{ ZE:"K, lmtitut für .\leereskund~.: an Jcr L'niH·rsit:it I-.::icl 
\Yith 45 figures and l tabk 
Beobachtungen der Strömungs- und Temperatur-
verhältnisse im 1\littclmecrausstrom westlich 
Gibraltar; eine Datcn-Ohcrsicht 
Xu s, 1/ll .'Ji ( !~/~!S s m1.~ 
..:\uf Jer ,.-:\ordo:;t-.\tlantik-Expedition" mit F. S. 
,).Ieteor" wurden im Frühjahr 1971 einen :Olonat 
lang auf 7 Positionen '\\"estlich yon Gibraltar mit 
29 Strommessern und S Therrni5torketten die Tem-
peratur- und Strürnungs\Trh;iJtnisse beobachtet. Die 
Geräte waren \·orwicgend rur Registrierung derzeit-
lichen Y crändcrlichkcit des durch die Straße von 
Gibraltar in den 1\tlantik ausfließenden .Mittclmeer-
wassers bestimmt. In der vorliegenden Arbeit werden 
die Zeitserien der Temperatur- und StrornYariationen, 
deren ;\rnplitudenspektrcn und Jic aneinander ge-
reihten Stromyektoren als Basis für die weitere Be-
arbeitung daq~cstellt. Charakteristische Perioden-
bereiche der 7eitlichen \ 7cränderlichkcit lassen sich 
aus dem yorhandcnen Datenmaterial direkt ablesen. 
.AbsträC! 
At se\·en sitcs \\TSt of Gibraltar current and tempera-
turc yariations of tbc ..\lcditcrranean outflow wcrc 
observcd during onc month in spring 1971. This 
paper presents the obtaincd rccorcls of 29 current 
rneters and 5 thcrmistor cables in thc form of time 
series, amplitudc spcctra, and progressive ycctor 
diagrams as a basis for further evaluation. Character-
istic fcatures of the currcnts likc mcan spce<.ls, mcan 
directions and thc pcrioc.licity of the yariation can bc 
seen directly from the gken plots. 
Introduction 
The main problern to be investigated during thc 
"Northeast Atlantic Expedition" with P. S. "..\lcteor" 
was the dfcct of tht: ..\.Icditcrr-.ulcan water on thc 
:-tratification Jnd mixing of sct \\·:un anJ on the 
Sedimentation at thc contincnt.t! dupc wcst of 
Gibraltar. Various time Sl'til'~ ()f tL·mpnaturl's and 
currL·nts wcrc ohtained by !Til..'.l!lS ( ,f ~c\Tll subsurhcc 
moorings. They wcrc pbcnl in arc:IS whcn: thc 
undcrcurn:nt has closc conuct td t!lL' sca floor, whcre 
thc outf!ow starts its hori;.-:ont.ll ']HL'ading, and in 
Jeep watcr with thc :Olcc.litcrr·.Hlc.v.l corc at interme-
diate lcn:b. Details abnut thc pd--itions of the moor-
ing sitcs and thcir rcbtion to t hL· outflow clunncls 
arc <.kscribeJ in the report of thc C!H>rdinator of thc 
expcdition (Srr.OLER 1972). 
'fhis p:1per prcsents thc sd of data from the 
moared instrumcnts in graphicd form as a basis for 
further c\·aluation. 
Ins trurncn tat ion 
The moorin~ tcchniquc applicd i:1 this investi:sation 
has hccn dcYdoped at thc Inqitut flir :\lccreskunde, 
Kiel (SIEDLER ct al. 1910, E:'\Cl r.'.I.\"" 1972). Thc 
cffcct of oscillations of thc Jll()! >rin:_o;'> can probably 
bc neglcctcd hcre bccausc thc ~L'rhors wcrc mostly 
placcd in the nearbottom .\leditcrr.tnl..'an outflmv. In 
gcncral, thc mooring inclination was mainly con-
trollcd by rather strong mcan curn:nts. All arrars 
were Ctjuipped \Vith A-andcr:1:1. mctns and thermistor 
cabks (J\A:SDER.-\.4.. 1964, 1967). Tbc clocks used werc 
cspecially dc\·cloped for these !11L'tcrs hy thc Institut 
für Satellitenelektronik (BCc.K!.I'.I:\ 1971). The main 
advantagc of thc crystal clocks is tlwir high rcliability. 
On the averagc thc clocks lost approximatcly 4 sec 
pcr Jay. Thc sampling rate of thc instruments was 
oncc cvery 5 min. for the currcnt meters and once 
:-,,,111..: curn·nt :mJ tcmpcr.uurc oho.;L·n:HJ•Jns in thc \lcditcrr.liK:tn outflow \\C~t of G1hr.dt.tr 21 
c\"cn· 10 min. for thc thcrmistor cahlcs. Thc local 
magnctic dc\ i.ttion for thc arca of im·cstigation was 
takcn into account during thc data pron:ssing. 
L'nfortunatd~ it \\-:ts not possibk to n:calibratc thc 
thcrmi~tors a ~hort time bcforc thc cruisc. Thc bst 
calihration \\ as donc 1--l months bcforc thc cxpcdition. 
Apparcntly thl· drift c:-..cccdcd thc spccifications oYrr 
this pcriod, anti thcrdorc thc mcan yaJuc at ncigh-
bouring kn·l-., '-OllKtimcs diffcrs con-.,idcrably. 1~. g. 
rccord 20 102 T I at ";"0--l m dcpth on thc an: rage i~ 
0.13 C lo\\'L'f th:111 rccord 20 101 Tat 697 m. It can, 
ho\\TYcr, hc :1'-"llmcd that thc driftwas snull for thc 
pcri(lll t)f tl1i" cxpcrimcnt, and thc fluctuation:. 
prcscntcd hnv :nc not conraminatcd br thc drift. 
Of 3(J in<.,\rtltlll'llts moorcJ two ga\·c no dara at 
all. In addition, rlTord 19 102 only lastet! for 2/3 of 
rhc moorin~ I"'' riod iKTausc of barrcry prublcms. :\ 
lcaha!-':e at thc lmnr end of thc thcrmistor cablc 
19 IO-l Cll::'cd .1 L1ilurc of thc lO\n·r o.;cnsor:', 
Thc pmition" (d thc monrings arc gin·n in fig. I, thc 
duration of tLL· indiYidual rccords is indicatcd in 
fig. 2. ThL· ohu:ncd tbta arc giH~O in thc SCtjU<.:ncc of 
rhcir lL\1 rdt rLIKl' numhcrs (19 -- 2.J) following thc 
.\lcditcrr.ull':ln (lutf!ow from ca"t to \\Tst. Thc mcan 
CI.Hrt·nts and tl1, nKall tcmpcraturcs wen: suhtractcd 
bdorc plottill" thl· c;bt (C) and north (\') compo-
nults of th· l u:·r,nts and thc ttmpcraturc (T). D.1ta 
points ~cl,ct;.(] .11 t~·n minutc intcr\'als \\Trc uscd for 
thc gr.tphic.ll rrl''-Ciltatiun. Tbc Ycrtical rcfcn .. ·nc<.: 
lincs indiCJ!l' \.._ l-l·h,. Tbc amplitudc spcctra for the 
pniod r.tn·~l· 120 h \\'Cfl' computnl from thc 
unfiltnnl tin~l· "~riL·s. lkcausc of thc grcat simil:uit~ 
of tcmpcr.ttur~· 'T'cctra for ncighbouring tkpth k\'(:ls, 
only st·kctnl "pcctr:l arc gi\'(.'!l for thc thcrmistor 
cabks. Thc ~cmi-diurnal ~[2 pcriod and highcr bar-
monies and th,· loc1l incrtial pcriod (21 h) arc gi\'C:n 
as rdnt·ncc l!ncs. Tn ordcr to prcsl'lll thc prcdomi-
nant currult dircctions, a sct of pro.~~n:ssi\'l· \'cctor 
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Fig. 1. .\Llr <>f :1rc.l inH:qig-atcd by 1-'. S. ).Ictcor in sprin~ 
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Abb. 1. Karte des Lntersuchungs_L:ci,Jctcs von F. S, 
:\Ietcor im Frühj:1hr 1971. Orte und zu~:chörigc IL\J.Vcr· 
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Fig. 2. Thc Jur.ttion of thc nmc scrics. The 
followin,!! ahbrcYÜtinns arc u<;cd: \' - vclocitv; 
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.\bb. 2. D.tut:r der Zeitscricn. l"okcnJc .-\b-
kürr.un\.!cn wurden ,·cncl!ldt: \'- ~Gcschwin­
Jig:kcit~Hhtnr; T - Tcmpcr.1tur; 11 T -
Thcrmi~torhcttc~ ---- Strommesser; 
-.-- TIKrmistorh:!hd; ------
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l~xpbn:ltiun-; f,,r fig'>. 3 4:.. Thc following ahbrn·iatiom. 
arc uo;;,cd in thc fi_c.;urcs: 
Erburerungen zu den .\hhildun~en 3-- -15. l-'olgcndc Ab-
kürzungen wurden in tk·n ,\hhildungen verwandt: 
D, \' 
T 
\k.111 c.\'>t and north cotnponcnt'> (rc'>p.) of 
thc current'>" 
\Iutlcrc Ost: hz\L :\urdkomponcntc dc-; 
~troms; 
Dc, i.ttiono.; from L' and V (rcsp.); 
.\ll\\cichungcn ,-!Jil D hzw. V; 
mc:tn tcmpcr:tturc; 
\littkrc Tcmpcr:ltur; 
Dn·i:tti!lll fn>m T; 
.\h\\'t'ichun.~l'll \'Oll·[·; 
,\mp!itudc ~pcrtr.1 of thc c.t-,t and n•Jrth 
comp!J!lcnt-; (rcsp.) of thc currcnt.;;; 
,\mp!itudcn-,pcktrum drr (hr- hzw. :\()rd-
klllllptl1lC11ten l", \' dc.;; StnJmc-;; 
.\mp!irud~..· spcctrum of thc IL'111pcnturc. 
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